Effect of photooxidation on catalytic and regulatory properties of NAD-linked malic enzyme from Escherichia coli.
In an aim to elucidate the structure-function relationship of NAD-linked malic enzyme [EC 1.1.1.38] from Escherichia coli W, the effect of chemical modification on the catalytic and regulatory properties of the enzyme was studied. Upon photooxidation of the enzyme in the presence of methylene blue, a time-dependent inactivation occurred following pseudo-first order kinetics. The pH-dependence of the inactivation rate exhibited a pK value of 6.1. L-Malate, NAD+, and Mn2+ markedly protected the enzyme against the inactivation. Prior masking of the catalytically essential sulfhydryl groups with p-mercuribenzoate did not result in a retardation of the rate of photoinactivation. This excluded the possibility of an involvement of sulfhydryl group modification in the photoinactivation. Although the Km values for L-malate and NAD+ were not affected by photooxidation, the S0.5 value and the Hill coefficient for Mn2+ were considerably altered, and the cooperative nature of the saturation profile for Mn2+ in the native enzyme was completely abolished. The activating effect of L-aspartate on the native enzyme was completely abolished upon photooxidation, and the inhibitory effect of CoA was also diminished to a marked extent upon the treatment. The oxaloacetate decarboxylating activity of the enzyme was lost in parallel with the loss of the activity for oxidative decarboxylation of L-malate. These results suggest a possible involvement of histidyl residue(s) in the catalytic and regulatory functions of the enzyme.